Interactions of [3H]amphetamine with rat brain synaptosomes. II. Active transport.
The accumulation of 5 nM d-[3H]amphetamine (d-[3H]AMPH) into rat brain synaptosomes was examined using physiological buffer conditions. The accumulation of d-[3H]AMPH into striatal synaptosomes was saturable, of high affinity, ouabain-sensitive and temperature-dependent, suggesting an active transport phenomenon. Eadee-Hofstee analysis of striatal d-[3H]AMPH transport (AMT) saturation isotherms indicated an apparent Km of 97 nM and a Vmax of 3.0 fmol/mg tissue/min. Lesion of the striatal dopaminergic innervation led to equivalent decreases of [3H] dopamine (DA) transport and AMT, indicating that AMT occurs in DA terminals. Furthermore, AMT was not evident in cerebral cortex, a brain region with a paucity of DA terminals. In competition studies, AMT was stereospecific; d-AMPH (IC50 = 60 nM) was an 8-fold more potent inhibitor of the transport than its I-isomer (IC50 = 466 nM). DA(IC50 = 257 nM), DA uptake blockers and substrates were found to be potent inhibitors of AMT: GBR12909 IC50 = 5 nM; methamphetamine IC50 = 48 nM; methylphenidate IC50 = 53 nM; and cocaine IC50 = 172 nM. In contrast, serotonin was relatively weak in inhibiting AMT (IC50 = 7.9 microM). There was a highly significant (P less than .001; slope = 1.2) linear correlation between the AMT-inhibiting potencies of AMPH analogs and their potencies in stimulating locomotor activity in rodents. AMT may be important in the low dose effects of AMPH such as increased locomotor activity in rodents and stimulant activity in man. Differences between AMT and d-[3H]AMPH sequestration described earlier, as well as their possible relevance to behavioral and neurochemical sequelae of AMPH administration are also discussed.